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H3YHEHHE nPEftJKEJIYJIiKA EJIOXH XENOPSYLLA CHEOPIS 
B CKAHHPYIOmEM 3JIEKTPOHHOM MHKPOCKOIIE 

H. II. Kohhob, II. H. Ahhchmob, K. H. KoH^paniKHHa, 

A. A. CHHH^KHHa, A. ,3,. JlyKbHHOBa, T. A. JteM^eHKo 

BceCOK)3HHH HayHHO-HCCJie^OBaTejILCKHH npOTHBOHyMHBIII HHCTHTyT «MHKpo6», 

CapaTOB 

IIpHBOflHTCH pe3yjitTaTH H3yneHHH npeA>KejiyAKa 6 jioxh X. cheopis b cnamipyiomeM 
ajieKTpoHHOM MHKpocKone. BHHCHeHa TOHKan CTpyKTypa BHenraeft h BHyTpeHHen noBepx- 
hocth npeff>KejiyffKa. BtiHBJieHHLie oco6eHHOCTH CTpyKTypti nojiHee pacKptiBaioT Mexami3M 
oca>KffeHHH, pa3MHO>KeHHH 6aKTepHH nyMu b 3tom opraHe y 6 jioxh. 

HHTepec k H3yqeHHio Mop^o^yHKpnoHajitHoro BHanemiH irameBapuTejiL- 
Horo TpaKTa 6jioxh BLi3BaH TeM oScTOHTejiBCTBOM, hto b 9tom opraHe HaCeKO- 
Mofo npoHCxo^HT HaKonjiemie pa3MHo>KaiorAHXCH SaKTepHH nyMLi. B pe3yjiB- 
TaTe H3 SaKTepnajitHOH Maccti o6pa3yeTCH npoSna, KOTopan 3aKynopHBaeT 
(6jioKnpyeT) BHyTpeHHioK) nojiocTL npe^ejiyAKa 6jiox. IIocjieAyiomaH no- 
IILITKa K KpOBOCOCaHHIO 6jIOKHpOBaHHOH SjIOXH COnpOBOJK^aeTCH HaCTHHHLIM 
pa3MLiBaHneM 6jioKa CTpyen KpoBH h oTpLirnBamieM mhkpo6ob b kpobotok 
>KHBOTHoro-npoKopMHTejiH. 3to h onpe^ejineT ochobhoh MexaHH3M nepe^ann 
B036yAHTejia nyMBi 6jioxaMH h coxpaHeHHH ero nan BH^a b 9mi300THHecKHX 
npopeccax. 

Cjie^yeT otmcthtb tot $aKT, hto npe^H^ejiy^oK y 6jioxh enje HeAOCTaTOHHO^ 
H3yneH. Mop^oJiorHHecKne h $yHKn,HOHajiBHBie HCCjieAOBaHHH 9Toro opraHa 
npoBo^HJiHCB b ochobhom b CBeTOBBix MHKpocKonax (Munshi, I960; BajiainoB 
c coaBT., 1965; Richards a. o., 1969, h aP-)> pa3pemaK)m;aH ciioco6hocti> 

KOTOpLIX He n03B0JIHeT A^TajIBHO H3yHHTB HHTepeCyeMLIH o6T>eKT. 

B HacTOHHi,ee BpeMH b SHOJiornHecKHX HCCjieAOBammx Bee SoJiBinee npn- 
MeHeHne HaxoAHT ajieKTpoHHBiH MHKpocKon h ero BapnaHT, CKamipyiomHH 
(pacTpoBLin), KOToptiH AaeT bo3mo>khoctb H3ynaTB o6T>eKT b 3 hjiockocthx,. 
npn 6ojibhiom yBejiHHeHHH h rjiy6mie pe3KOCTH, c pa3pemaion],eH cnoco6- 
hoctbk), npeBLimaion],eH CBeTOByio npHMepHO Ha A®a nopnAKa. 

y^HTLiBaa BLimeyKa3aHHBie bo3mo>khocth cnamipyiomero ajieKTpoHHoro 
MHKpocKona, mli npoBejiH HCCJieAOBaHHH npeA>KejiyAKa 6jiox X. cheopis r 
OTJIHHaK)H],HXCH BLICOKOH CnOCo6HOCTBK) K o6pa30BaHHK) MHKpo6HOrO 6jIOKa. 

IlepeA npenapnpoBaHHeM HacenoMLix npeABapnTejiBHo o6e3ABH>KHBajiH 
xjiopo(|)opMHLiM HapK030M. 3aTeM ocTpooTToneHHLiMH HrjiaMH, o6e3HuipeH- 
hlimh cnnpTOM, OTnpenapnpoBajiH npeA>KejiyAKH noA Jiynon c 20-KpaTHtiM 
yBejiHHemieM h noMenjajm hx Ha ctojihk ajih o6pa3ii;oB, bxoahid,hh b KOMnjieKT 
CKaHHpyion],ero ajieKTpoHHoro MHKpocKona. IIpeABapHTejiBHo Ha He6oJiBHioH 
ynacTOK CTOJiHKa HaHocnjiH tohkhh cjioh cepe6pHHoro KJien RJin co3Aamm 
TOKonpoBOAHHi,ero cjioh MOKAy H3yHaeMLiM o6T»eKTOM (npeA>KejiyAKOM) h 
ctojihkom. 3aTeM ctojihk noMenjajiH b BaKyyMHo-HanLiJiHTejiBHLiH nocT 
JEE-4C h HanmiHJiH 30 Jiotom. B otabjibhbix cjiynanx HCCjieAOBamie npo- 
boahjih 6e3 HanmieHHH TOKonpoBOAHin,ero cjioh (30Ji0Ta), hto cnoco6cTBOBajio 
H3yneHHio HaraBHoro MaTepnajia. OAHano b 9tom cjiynae oTMenajiocB yxyAine- 
Hne TepMocTOHKocTH o6T>eKTa, oco6eHHo ero tohkhx CTpyKTyp. 
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IlpenapaTLi npoCMaTpHBajra b CKaHHpyiom;eM ajieKTpoHHOM MHKpocKone 
«KeM6pH,u;>K-GTepeocKaH» c ycKopnionpiM Hanpa^KemieM 30 kb npn yBejrane- 
HHflx ot 50 ao 10 000 pa3 (pa6oTa npoBOAHJiacb b jia6opaTopHH ajieKTpoHHOH 
MHKpocKonnH HayHHo-nccjieAOBaTejibCKoro HHCTHTyTa 3bojiioii;hohhoh Mop<j>o- 
jiornH h 3KOJiornH >khbothbix hm. A. H. CeBepu;oBa AH GGGP). 

n P H npoCMOTpe oTnpenapnpoBaHHoro npeA>KejiyAKa 6 jioxh b CKaHHpyio- 
m,eM ajieKTpoHHOM MHKpocKone npe>KAe Bcero SpocaeTCH b rjia3a ero BHeinHHH 
H i ieHCTaH CTpyKTypa. npn o6m;eM npoCMOTpe npeA>KejiyAOK BbirjiHAHT Kan 
«ocHHoe» rHe3AO (pnc. 1), CTpyKTypHO npeACTaBjiHiomHH KapTHHy cot, hto 
I ipHAaeT KOHCTpyKTHBHyiO >KeCTKOCTL apXHTeKTOHHKe npOCMaTpHBaeMOrO 
opraHa. 

Ha pnc. 2 npeACTaBjieH nepeAHHH OTAeji npeA>KejiyAKa b cnaBineMCa 
coctohhhh. TnaHH, (JjopMHpyKHipie ero, He oTjraaaiOTCH acecTKOCTbio. 3aAHHH 
OT^eji npeA>KejiyAKa Tan>Ke He oTjiHHaeTCH CTpyKTypHOH >KecTKoCTbio (pnc. 3). 
Hepe3 u;eHTpajii>Hoe oTBepcTne bhahli Hrjibi-aKaHTbi, pacnojio>KeHHbie BHyTpH 
npeA>KejiyAKa. Cbohmh octplimh kohabmh ohh HanpaBJieHLi b CTopoHy >Ke- 
JiyAKa. 

U,eHTpajii>HaH Sojibinaa nacTb npeA>KejiyAKa (pnc. 1, cm. BKJieHKy) npeACTaB- 
jiaeT co6oh >KecTKyio no CTpyKType mapoBHAHyio $opMy, cnjuomeHHyio c nojiio- 
COB, C HHeHCTOHnOBepXHOCTbK). n P H AOTaJIbHOM paCCMOTpeHHH C npHBJieaeHHeM 
6ojibmoro yBejiHHeHHH h blicokoh pa3peinaioin;eH chocoShocth MHKpocKona 
(pnc. 4) bhaho, hto aneHCToCTb CTpyKTyp $opMHpyeTCH MbimeHHbiMH th^kbmh, 
Aaion];HMH cjio>KHoe nepenjieTeHHe MHorocjioHHon ceTHaTOH CTpyKTypbi. Gono- 
CTaBJIHH 3TH AclHHbie C MHKpO(|)OTOrpa(|)HHMH yJIbTpaTOHKHX Cpe30B MbIHieHHbIX 
bojiokoh npeA>KejiyAKa Sjioxh (Kohhob, Ahhchmob c coaBT., 1974), mo>kho 
CA ejiaTb npeAnojio>KeHHe, hto ceTaaTbie CTpyKTypbi Hapy>KHOH noBepxHOCTH 
ero C(j)opMHpoBaHbi MbiinerabiMH TH>KaMH. 

,H|eTajibHoe CTpoemie anaHTOB Ha6jiiOAajra Ha npenapaTax, npnroTOBjieH- 
hhx H3 pa3opBaHHbix npeA>KejiyAKOB. Ha ajieKTpoHorpaMMe (pnc. 5) anaHTbi 
BbirjiHAejm H3orHyTbiMH 3y6u;aMH, c npoAOJibHbiMH oCTpoyrojibHbiMH rpaHHMH, 
c BorHyTbiMH noBepxHoCTHMH Me>KAy hhmh. OTAejibHbie rpaHH HMeioT 3a3y6- 
peHHbiH Kpan c aeTKO o6o3HaaeHHbiMH 3y6n;aMH pa3HOH a^hhbi. H3orHyTbie 
b CTopoHy HtejiyAKa kohabi hmciot aan^e Bcero BHJiKoo6pa3Hoe pa3ABoeHne. 
CjieAyion];aH ajieKTpoHorpaMMa (pnc. 6) A&eT HarjiHAHoe npeACTaBjieHHe 
o njioTHOCTH aacTOKOJia, o6pa3yeMoro aKaHTaMH. 

y30CTb npocBeTa MOKAy aKaHTaMH h nnjioo6pa3Hoe CTpoemie hx rpaHen 
no3BOJiHeT CAejiaTb npeAnojio>KeHHe o MexaHH3Me o6pa6oTKH 3arjioaeHHbix 
ojieMeHTOB KpoBH, KOTopbie, npocaHHBaacb aepe3 y3KHe iAejiH Me>KAy noA- 
BH/KHblMH aKaHTaMH, HaCTHHHO pa3pymaiOTCH. OcoSeHHOCTH CTpOeHHH OCHO- 
BaHHH anaHTOB, co3Aaioni;HX yAoSHbie jiaKyHbi, b kotophx npn nccjieAOBaHHH 
yjibTpaTOHKHX cpe30B yAaeTCH o0Hapy>KHTb BopcHHaaTbin annapaT, co3AaiOT 
ycjioBHH, oSecneaHBaioniiHe 3aMeAJieHHe TOKa KpoBH b sthx yaacTKax h bo 3- 
MO>KHOCTb OCa>KACHHH o6pbIBKOB $0pMeHHLIX 3JieMCHTOB KpOBH C aACOpSnpO- 
BaHHblMH Ha HHX 6aKTepHHMH. HpH O0HJIHH nHTaHHH MHKpo6bI aKTHBHO pa3- 
MHO>KaiOTCH, (j)OpMHpya KOHTJIOMepaT, H3BeCTHLIH nOA Ha3BaHHeM 0JIOKa 
npeA>KejiyAKa. 

TaKHM o6pa30M, C nOMOIABK) HOBbIX B03MO?KHOCTeH 3JieKTpOHHO-MHKpOCKO- 
nnaecKOH TexHHKH, yAajiocb bckplitb TOHKHe A^TajiH CTpoeHHH npeA>KejiyAKa 
6jioxh h npeACTaBHTb 6oJiee A^TajibHO MexaHH3M oca>KAeHHH, pa3MHO>KeHHH 
B036yAHTejia ayMH b 3tom opraHe y 6jioxh. 
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STUDY OF THE PROVENTRICULUS OF THE FLEA XENOPSYLLA CHEOPIS 
BY MEANS OF SCANNING ELECTRON MICROSCOPY 

N. P. Konnov, P. I. Anisimov, K. I. Kondrashkina, A. A. Sinichkina, 

A. D. Lukjanova, T. A. Demchenko 

SUMMARY 

The proventriculus of the flea X . cheopis was studied by means of scanning electron 
microscopy. The external surface of the proventriculus is a rigid structure with an alveo¬ 
late surface («wasp nest») formed by muscular cords. The internal surface of the proventri¬ 
culus is represented by numerous acanthae which fall close together. They have a shape 
of bent dens with longitudinal sharply angular edges and concave spaces between them. 
Some edges are crenate. 



h cm. H. II. Kounoea u dpcmp. 26. 



PuC. 1—6. CTpoeime npe^e^yflKa 6jioxii X. cheopis. 

1 —oumirn BHA AeiiTpajibiioro OTAejia npeA^KejiyAKa, X 117; 2 —nepeAiniii OTAeji npeA>«eAyAKa 
b cnaBmeMCA coctohhhh, X488; 3 — aaAinrn OTAeji npeA>KejiyAKa Oaoxh, X277; 4 — tjpar- 
m6ht, ACMoiiCTpiipyiomiiH MiiorocAoiinyio ceTHaTyio CTpynTypy npeA>«ejiyAKa b ero ijenTpaAb- 
hom OTAeAe, X2500; 5 — aKaiiTbi b pa3opBaimoM npeA>KeAyAne, OTAeAbubie rpami iiMeiOT 
3a3y6peimbiH Kpaft, X1200; 6 — ananTbi b pa3opBaimoM npeA>«eAyAKe, npocMaTpiiuaeTCfl mx 
nAOTiioe pacnoAomeime, X1100. 




